Abstract. The fundamental base for the calculation of the thermodynamic properties of materials is thermal equation of state and dependence of some of the basic specific heat capacities on temperature. The dependence of the specific thermal capacity on the second independent variable (for example on the volume) it is already possible to deduce from the thermal equation of state. The aim of this paper is to assess the compliance values of specific heat capacity which was calculated using the BWR thermal equation of the state and experimentally obtained known values of specific heat capacity for the substance, whose characteristics are available in a wide range of state space. Article available at
Abstract. The fundamental base for the calculation of the thermodynamic properties of materials is thermal equation of state and dependence of some of the basic specific heat capacities on temperature. The dependence of the specific thermal capacity on the second independent variable (for example on the volume) it is already possible to deduce from the thermal equation of state. The aim of this paper is to assess the compliance values of specific heat capacity which was calculated using the BWR thermal equation of the state and experimentally obtained known values of specific heat capacity for the substance, whose characteristics are available in a wide range of state space. Values of the various parameters for 15 substances can be found in work [4] .
Thermal equation of state BWR
Another modification of the Benedict-Webb-Rubin equation of state was made in 1987 by Jacobsen and Stewart [5] , it is noted as mBWR The mBWR equation subsequently evolved into a 32 term version with numerical parameters determined by fitting the equation to empirical data for a reference fluid [6] .
The area of use of BWR equation of state is clearly much broader than in the case of the state equation of ideal gas. We can see that the BWR equation gives very nice results in greater distance from the right marginal curve. In heterogeneous areas (below the limit curve), as expected, there is a local maximum and a local minimum, but in homogeneous areas -fluid (even in areas where 1 ≈ r ρ ) the results are (compared to results obtained for example for hydrocarbons) totally unrealistic.
Let's look at other properties of real materials.
Specific heat capacity of real substance
Other variables which are (together with the thermal equation of state) the starting materials for thermal calculations are the basic heat capacities
Their total differentials can be written as
and
For values of partial derivatives of the heat capacities on temperature, the theory does not provide any bases. The dependence of heat capacity on temperature thus forms (together with the thermal equation of state) more necessary starting basis for the establishment of relations of computational thermodynamic properties of substances. Usually the dependence of isobaric heat capacity on the temperature of the gas in an idealized state (i.e. for p → 0) is available in the form of
3 The dependence of the specific heat capacity on the volume of a substance described BWR equation
The dependence of isochoric specific heat capacity of the volume can be obtained from the thermal equation of state. We will show this procedure: By differentiating equation (5) by volume at constant temperature
Necessary derivative of the internal energy is obtained by differentiating of the Gibbs equation
and using Maxwell's equation
Substituting into equation (9) we obtain The dependence of isochoric specific heat capacity of the temperature and volume we obtain by integration the relation (15) between "known" and the current state over the volume. The "known" state: the state at v → ∞, it is the idealized state, for which the specific heat capacity does not depend on volume, but only on the temperature [8] ( ) ( ) To illustrate the applicability of the above equations, we show ( Figure 2) 
To illustrate the applicability of the above equations, there are (on Figure 3) [7] . The diagram also plotted limit curve, too. Again, it is a nice match in locations distant from the limit boundary curve.
Conclusions
The energy values (the isochoric heat capacity and enthalpy) was obtained from BWR equation and from the polynomial dependence of isobaric heat capacity on the temperature of the gas in an idealized state. In the area of the compliance of the p -v -T values obtained from BWR equation with experimental data on temperature, the obtained energy values and experimental data shows a very nice compliance, too. The procedure could therefore be used for obtaining such properties for example for hydrocarbons, for which the BWR equation gives very precise match with empirically measured data. 
